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.TECHNI CAL FI ELD The present invention relates to reproduction of a disc
which information is recorded, and nore particularly to a ymmm
accessing to the first session lead-in of a nulti-session Wﬂlmm
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whi ch conputer 15 readable data (video data, etc.) is recorded
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(here| nafter referred to aRE:BFRDD@Q)MGaAanmRNEQ(sded on the G®¥Rin
various formats. Typical recordable formats of CD-R include nusic CD
format such as CD-DA (Conpact Disc-Digital audio), and data format such as

CD- ROM (Conpact Disc Read-Only
BACKGROUND OF THE INVENTION

5 TECHNICAL FIELD

The present invention relates to reproduction of a disc

on which information is recorded, and more particularly to a

technology for accessing to the first session lead-in of a

multi-session disc.

10 BACKGROUND ART

A compact disc (hereinafter referred to as CD) was

15

20

25

formerly sold in form of medium on which music data being
recorded. Recently, multi-session disc known as CD-
EXTRA is being sold in form of medium on which computer-
readable data (video data, etc.) is recorded as well as
music data.

At the same time, general consumers often record
desired data on recordable recording media, that s,
Compact Disc Recordable (hereinafter referred to as CD-R).
Data can be recorded on the CD-R in various formats.
Typical recordable formats of CD-R include music CD
format such as CD-DA (Compact Disc-Digital audio), and
data format such as CD-ROM (Compact Disc Read-Only
Memory). A system for recording data on a CD-R is called

"CD-R system", which is usually realized by providing a



N@nﬁ?y). A systemfor recording data on a CD-Ris called 25 "CD-R systent,
which is usually realized by providing a 2 personal conputer with a CD-R
recorder. In the initial stage of CD, mainly the nusic CD-DA format was
enpl oyed, wherein the data was recorded by single-session nulti-track
system Fig. 6 is a block 5 diagram of cdhventional disc reproducing
apparatus 60 for reproducing a nusic CD-DA disc. A reproducing unit 2 for
reproduci ng data froma disc is loaded with a disc 1 to be reproduced, and
i ncl udes a pickup and ot her nechanical wunits for reproducing the data of

the | oaded gieg®olnal@dmbaiteirgwathfad @D-®redidgr.unit 2 is denodul ated in
a signal processing unit 5, decoded into analog nusic signal in a DA

converter 10, amphi fthed imtiala stefde coenOD, hedigdyeltend rimusigngDiDA an
audio signal amplifier 1 1, and is output froma speaker 12. A control

unit 4 contfgtmdthends demeylalyePer@hicrieinf thiee data WeRsodeeiord edpanat us.
In disc 1, table-of-contents information (hereinafter referred to as TOC

i nformationkgihgl6es6858868nasnidextrafor ggidtemm. To Fgntrel fshe agemabalk
operation of disc reproducing apparatus "60, control "unit 4 reads out the

ggtcei:tn}‘sgr meyi 9g R 88N eAPtiBneAC T s BY rébirboﬁ.léirﬁg’t’uélﬁp% ratrsC B for
g unit 6, and stores in a TOC information storage unit 7. Control
unit 4 feteBetof@ing | #EmUdiY BOLORA didde W apiodBeingPUsIUCEdor
reproducing data from a disc is loaded with a disc 1 to be
reproduced, and includes a pickup and other mechanical
units for reproducing the data of the loaded disc 1.
10 Data signal from reproducing unit 2 is demodulated in
a signal processing unit 5, decoded into analog music
signal in a D/A converter 10, amplified into a sufficiently
large electric signal in an audio signal amplifier 11, and is
output from a speaker 12. A control unit 4 controls the
15 general operation of the disc reproducing apparatus. In
disc 1, table-of-contents information (hereinafter referred to
as TOC information) is recorded as index information. To
control the general operation of disc reproducing apparatus
60, control unit 4 reads out the TOC information from signal
20 processing unit 5 through a sub-code detecting unit 6, and
stores in a TOC information storage unit 7. Control unit 4
fetches start time information of the track to be reproduced
from the TOC information upon reproducing disc 1, moves
an optical pickup to this position, and reads out the music

25 data signal. These operations are executed on the basis of



fromthe TOC i nformation upon reproducing disc 1, noves an optical pickup
to this position, and reads out the nusic 25 data signal. These operations
are executed on the basis of processing of the programstored in control
unit 4. QOperation of control unit 4 is realized by using a so-called

m croconputer, and TOC i nformation storagk unit 7 is a so- called random
access nenory (RAM. 5 Fig. 7 shows a .data | ayout exanple of a disc
recorded in a single session. The disc region is roughly divided into a
| ead-in region LIN, a programregion PGM and a | ead-out region LOT. The
TCC i nf or mapiroce ssiregoraed thre | gaabgmamr egitomeld Niat clatiroherupér i pher al
side of the disc recorded 10 in a single session. Disc reproducing
apparatus 6Qg€rgtidy) d¢f rcantreddandtit4 isheedDZ e df bymatsiog fa svdslkded and
di splays the information about a certain track recorded on disc 1 in a

di spl ay uni micraccimpuiersuandad OCyunformystioh gditephawe Lnideyiiae.a tdter eby
urging the user to select a desired tune to be played. Therefore, when
disc 1 is | cadéeldi rdodadinscaccegsothemuryafRaAR)Us 60, in order to read the
TOC information, disc reproducing apparatus 60 operates to nove the

i <o Toprotuci ng Soparar us 60 1eeognt 2oa- L e, Br coont prckup poc, 11 ane Thi s
operation is$nexpsmgksl swsoMon. The disc region is roughly divided into
a lead-in region LIN, a program region PGM, and a lead-out
region LOT. The TOC information is recorded on lead-in
region LIN at the inner peripheral side of the disc recorded

10 in a single session.

Disc reproducing apparatus 60 (Fig. 6) first reads out
the TOC information from disc 1, and displays the
information about a certain track recorded on disc 1 in a
display unit (not shown) such as liquid crystal display

15 device, thereby urging the user to select a desired tune to
be played. Therefore, when disc 1 is loaded into disc
reproducing apparatus 60, in order to read the TOC
information, disc reproducing apparatus 60 operates to
move the pickup to lead-in region LIN.

20 For this operation, it is required that disc reproducing
apparatus 60 recognizes the present pickup position. This
operation is explained below.

Fig. 8 shows a structure of an expensive mechanism of

conventional disc reproducing apparatus 60. in the

25 expensive mechanism of Fig. 8, from one end of a spindle



Fig. 8 shows a structure of an expensive mechani smof conventional disc
reproduci ng apparatus 60. In the 25 expensive nechanismof Fig. 8, from
one end of a spindle notor 81 for rotating a turntable (not shown) on which
disc 1 is placed, an optical pickup traverse 82 is designed to nove by

el ectromagnetic interaction generated betdween a |inear notor magnet unit
83 and a linear notor coil unit 85. 5 In this nmechanism a slider 87 is
coupled to optical pickup traverse 82, and when optical pickup traverse 82
noves, slider 87 of a potentioneter 86 al so noves. Therefore, the

posi tion dematonB{daragetadingsadudintghle {hotpshiowoh oh wdpicihcaisgi ckup
traverse 82 is obtained froma position 10 detection voltage output

termi nal 881 TBugplaiced hian opproallicp ek uppiravesset B pisckdesipgred do is
al ways recogni zed by using the potentionmeter, and high speed control is
reali zed bymisveg byeeléotrarmeagroetias intherdcitiomggems mate dobetereenha cost
I's raised by using the 15 potentioneter and |linear notor, and hence a
sinplified lireebanatoirsmenpheyednii 88 sandearlddea o apparedidsufdt 85 g.
6). This is an inexpensive nmechanism For exanple, Fig. 2 shows a

struct & e ofini tlekpaneictranismanassiider 8k iisnemqenks d et orecptivampitkeap
expensive 20 potentioneter is not used for detecting the position of
optical pickpavédsel r&2eagndi whbe ioetipaisipiekugs havense aB2 naxpas| ve

push switch f o r detecting position

slider 87 of a potentiometer 86 also moves. Therefore, the
position detection voltage corresponding to the position of
optical pickup traverse 82 is obtained from a position
10 detection voltage output terminal 88. Thus, in this
reproducing apparatus, the pickup position is always
recognized by using the potentiometer, and high speed
control is realized by using the linear motor as the driving
motor. However, the <cost is raised by using the
15 potentiometer and linear motor, and hence a simplified
mechanism is employed in disc reproducing apparatus 60
(Fig. 6). This is an inexpensive mechanism. For example,

Fig. 2 shows a structure of inexpensive mechanism.
In the inexpensive mechanism, the expensive
20 potentiometer is not used for detecting the position of
optical pickup 23. Instead, in the inexpensive mechanism,
an inexpensive push switch for detecting position
(innermost peripheral position detecting switch 20), which
is turned on only when optical pickup traverse 22 is

25 positioned nearly in the innermost periphery of disc 1, is



(jnn‘errmst peri pheral position detecting swtch 20), which 1is turned on
only when optical pickup traverse 22 is 25 positioned nearly in the
i nnernost periphery of disc 1, is 5 enployed. |nnernost peripheral position
detecting switch 20 is connected to control unit 4 (Fig. 6) as innernost
peri pheral position detecting unit 3 (Fid® 6). Further, in the inexpensive
mechani sm instead of the expensive linear 5 notor, a brush type DC notor
wi t hout speed control mechanismof sanme type as used in a cheap plastic
nodel is used as traverse motor 24. Disc 1 is nounted on turntable 21 and
driven by aempleyied.nodonermosht pedipbecalppasitiomudet eictingt swdtchl0
pi ckup traverse 22. Wen traverse notor 24 rotates, a traverse feed gear
shaft 26 roRé& ds, @odnemtiechl tei clouptrot r ameits e 2(2F|gs o) dad hiyiree hiods
shaft 27, and noves in a very tight state. Operation of disc reproducing
appar atus eperipbera) podsitidon deteatingeumstBa(iFig. (&) g. F2)rtheo, rin the
reproducing a commercial nusic audio CD is explained below The nusic
audi o CD i simexpeorsiet dimecbanCBmA hyste adi miim tlapore xplepssi ei dineara
single session. In the inexpensive nechanism the position of optical
pi ckup923 cemminar,bea20balisdny s typeogll @edm ditear efadt ko wthegpleeadiedt ov i IMusSi c
audio CD (CD-DA), disc reproduci ng apparatus 60 operates
mechanism of same type as used in a cheap plastic model
is used as traverse motor 24,
Disc 1 is mounted on turntable 21 and driven by a
spindle motor 25. Optical pickup 23 is built in optical
10 pickup traverse 22. When traverse motor 24 rotates, a
traverse feed gear shaft 26 rotates, and optical pickup
traverse 22 is guided by a slide shaft 27, and moves in a
very tight state.
Operation of disc reproducing apparatus 60 (Fig. 6) of
156 inexpensive mechanism (Fig. 2) for reproducing a
commercial music audio CD is explained below. The music
audio CD is a recorded disc of CD-DA by aluminum vapor
deposition in a single session. In the inexpensive
mechanism, the position of optical pickup 23 cannot be
20 always recognized. Therefore, when loaded with music
audio CD (CD-DA), disc reproducing apparatus 60 operates
in a procedure as shown in Fig. 9 and Fig. 10.
Fig. 9 and Fig. 10 are flowcharts showing operation of
disc reproducing apparatus 60 (Fig. 6). Referring to Fig. 9,

25 control unit 4 (Fig. 6) drives traverse motor 24 (Fig. 2) of



in a procedure as shown in Fig. 9 and Fig. 10. Fig. 9 and Fig. 10 are
flowcharts showi ng operation of disc reproducing apparatus 60 (Fig. 6).
Referring te Fig. 9, 25 control unit 4 (Fig. 6) drives traverse notor 24
(Fig. 2) of 6 inexpensive nmechanism and noves optical pickup traverse 22
(Fig. 2)'in the direction of inner periplery (step 22). As a result,
optical pickup traverse 22 (Fig. 2) is positioned on the alnost innernbpst
peri phery of disc 1. When optical 5 pickup traverse 23 (Fig. 2) is
positioned on the al nbst innernost periphery of disc 1, innernopst

peri pheral poeixipieomsivetmetdmgn st can2D me vies nepticd! pidkup itsadetrset ed
(step 2.3). Consequently, control unit 4 (Fig. 6) stops traverse notor 24
(step 24), a®(Fegs 2hdnttherdimectercofi immgriperipifedyi(step t22 oAs
traverse tinmer 24 at 240 nS (step 26). Referring next to Fig. 10, traverse
mot or 24 isadregent, ioptiederpiekl p echivar S0 8 2r( Riig.caifiar pridial onledeohni on)
(step 27). Judgi ng whether surpassing the duration T of the tinmer (240 nS

in this prieheardmbet ¢denhermosngpehepHeiryi nef disd me, of Whavereptigudior 24
or not (step 28), traverse notor 24 continues to drive if not surpassing.

I'f sur@assi pdckuy aveiver @t X3 20Fig. seypped o @PoR®)d 68 ahesHlimost
optical pickup 23 is noved at least to the outer circunferential position

fromthe stanhetosobit gepiphend-dindibt of idirserhosiOplwiphieral Tpbsitiowal |y
desi gned by selecting a value for
detecting switch 20 is turned on, and it is detected (step
23). Consequently, control unit 4 (Fig. 6) stops traverse
motor 24 (step 24), and sets the timer for determining the

10  driving time of traverse timer 24 at 240 mS (step 26).

Referring next to Fig. 10, traverse motor 24 is driven
in reverse direction (outer circumferential direction) (step
27). Judging whether surpassing the duration T of the
timer (240 mS in this prior art) for determining the driving

16 time of traverse motor 24 or not (step 28), traverse motor
24 continues to drive if not surpassing. |If surpassing,
traverse motor 24 is stopped (step 29). As a result, optical
pickup 23 is moved at least to the outer circumferential
position from the start position of lead-in LIN of disc 1.

20 Duration T is usually designed by selecting a value for
moving to a considerably outer peripheral position from the
start position of lead-in LIN, that is, in program region PGM.
The reason is because a considerably safety allowance is

needed from the aspect of fail-safe principle due to the

25 following three causes. Of the three causes, (1) the ON



rrpvi‘ng to a considerably outer peripheral position fromthe start position
of lead-in LIN, that is, in programregion PGM The reason is because a
considerably safety allowance is needed fromthe aspect of fail-safe
principle due to the 25 following three causes. O the three causes, (1)
the ON 7 position of innernost circunferential position detecting switch
20 varies depending on the nmounting error (deviation of precision of screw
fixing position) of innernmost circunferential position detecting switch 20
on unit main 5 body 28, or structural individual error of innernost

ci rcunferentdasitponi t obn ideteauhosd seircaimPOre hR)alt hporsitiadn ngl e tpetth g
varies due to fluctuation of supply voltage or individual difference of

nmot or becausavitcks2Q wariBE detpe n div ghont tiseemad wotinglermechpde smatiorused
as traverse notor 10 24, and (3) the rotating speed is increased or

decreased defpermiengisionanbo£ntseeawer fixireg | poxdbMen) i o6fl thisermost
repr oduci ng apparatus 60, the duration of Tis set at T = 240 nS so as to

nove to a paesrtuenferfe abielt pd githohes dtemtingndwitiod 20 l@fduinit Limbiatl
ordinary tenperature by 15 referring to sub-code information. Wen optical

1P Sl RIPYOZR PO AtuctusEputi s s et oroomustrast o,
tine. Hereidircawbfsosietidlf poemtiom detgdtif gagditchsbep @D) thenfotating
speed varies due to fluctuation of supply voltage or
individual difference of motor because brush type DC motor
without speed control mechanism is used as traverse motor
10 24, and (3) the rotating speed is increased or decreased
depending on ambient temperature. In conventional disc
reproducing apparatus 60, the duration of T is set at T =
240 mS so as to move to a position of about 3 minutes from
end point of lead-in LIN at ordinary temperature by
15 referring to sub-code information.

When optical pickup 23 is moved to position of about 3
minutes of sub-code information, it is required to access
lead-in LIN in order to read TOC information next time.
Herein, sub-code information is read again (step 30), and it

20 is judged whether the present position is in lead-in region
or not (step 31). The present position is in program region
PGM, not in lead-in region, and hence the progress goes to
No at step 31. Herein, 32 kicks are made in the direction
of inner circumference (step 32). By repeating this process

25 as many times as required, it is possible to access lead-in



20 i's judged whether the present position is in lead-in region or not
(step 31). The present position is in programregion PGM not in |lead-in
regi on, and-hence the progress goes to No at step 31. Herein, 32 kicks are
made in the direction of inner circunference (step 32). By repeating this
process 25 as many tines as required, it 8s possible to access lead-in 8
region LIN. Reaching within lead-in region LIN by detecting the sub-code,
the pertinent TOC information is read (step 33), and it is judged if all
necessary information is read or not (step 34). If judged to be Yes,

readi ng of M&Fiéni biNr MR eachisgcenphéen deadrich rbgisnbkéNubyt detecdssgi s
made, for exanple, part of TOC information is shown in the display unit
(not shown) thel biuby adde, ttireepentiess mat eT Odbnimforan aitiohhis diesadi Kstepal
and that it takes about 55 mnutes to reproduce themall. 10 Consequently,
when t he us8@)peahpulifiiesjudgeadiftaldnnele syensiindorfmatieranpl eeadldY key
(not shown), the start position of the specified tune is acquired by

referring taotthe(stB@C Baf)or malf ojudged byoacsessyss,t hieadinsgt ich, TOC
reproduction is started. 15 Disc reproduci ng apparatus 60 sonetines

St INUeTOSien U, Chmplee Ly afelby SumbagHans procatu aeel,

the case of niggaeodust iedta®iplei,spart of TOC information is shown in the
display wunit (not shown) telling that three tunes are
contained in the disc in total and that it takes about 55
minutes to reproduce them all. |

10 Consequently, when the user manipulates reproduction
by pressing, for example, PLAY key (not shown), the start
position of the specified tune is acquired by referring to the
TOC information, and by accessing this position,
reproduction is started.

16 Disc reproducing apparatus 60 sometimes reproduced
wrong data which is not originally a subject to be
reproduced by mistake if the capacity of data stored in the
first session is small in the case of reproduction of disc
recorded in multiple sessions. The reason is that, owing to

20 the small capacity of data stored in the first session, the
access for reading the TOC information of the first session
has surpassed the recorded portion of the first session to
get into lead-in of another session. As a result, the TOC

information of other session is read and stored. A radical

25 reason of such malfunction is that most commercial music



recorded in multiple sessions. The reason is that, owing to 20 the snall
capacity of data stored in the first session, the access for reading the
TOC information of the first session has surpassed the recorded portion of
the first session to get into |lead-in of another session. As a result, the
TOC information of other session is read®and stored. A radical 25 reason
of such mal function is that nost commercial nusic 9 audio CDs are recorded
in single session, not in nultiple sessions, and other reason is that disc
reproducing apparatus 60 is designed to reproduce single-session discs
only. 5 Refaudiy @b tardi pecdrdied iin rainglepasmdsicat | ynotleigcrmidtiplei g. 3
shows a | ayout of a disc recorded in nultiple sessions. Each session of
nultiple sessEismions, emposethef |eadsom rdgi othapr odisen regppadardng

| ead-out region, and a nultiplicity of such sessions are recorded on 10 a

disc 1. Figappatstus®lsisirdesiigmed b6 csprodocdeiddagle-selssid@Cdiscs i
I nformation recorded on nulti-session disc 1. As specified in the

standard, tlonllyead-in region of nmultiple sessions (after the second
session) is 60 seconds, the |I|ead-out region of nultiple sessions is 30

second$ and the R&fémadgounowgi oo . o3 thp fii§StmeAssi ¥pdSifPlally
seconds. Therefore, if programregion PGVL of first sessionis extrenely

short, for ¢esetibed. seFpgd, 3t Rhowar ta PRy bLUPNo®f a disc recorded in

multiple sessions. Each session of multiple sessions is

composed of lead-in region, program region and lead-out

region, and a multiplicity of such sessions are recorded on

10 a disc 1. Fig. 3 also shows an example of data included in

the TOC information recorded on multi-session disc 1. As

specified in the standard, the lead-in region of multiple

sessions (after the second session) is 60 seconds, the

lead-out region of multiple sessions is 30 seconds, and the

15 lead-out region LOT1 of the first session is 90 seconds.

Therefore, if program region PGM1 of first session is

extremely short, for example, 0 second, the start position of

program region PGM2 of second session is understood to

be an absolute address position at least 2 minutes and 30

20 seconds later.

The operation of disc reproducing apparatus 60 for

reproducing a multi-session disc so-called CD-EXTRA

recorded in multiple sessions are described as follows.

CD-EXTRA has a data composition as shown in Fig. 3. In

25 this explanation, a short CD-DA tune of 20 seconds is



program regi on PGV of second session is understood to be an absol ute
Aaddress position at least 2 mnutes and 30 20 seconds |later. The operation
of disc reproducing apparatus 60 for reproducing a nulti-session disc
so-called CD-EXTRA recorded in nultiple sessions are described as foll ows.
CD- EXTRA has a data conposition as shown1ith Fig. 3. In 25 this explanation,
a short CD-DA tune of 20 seconds is 10 recorded in the first session, and
CD-ROM data is recorded in a second session. Wien such disc 1 is |oaded,
as already explained by referring to Fig. 9 and Fig. 10, by noving opti cal
pi ckup 23 petBriled iiAnthepkirsphes abicih emd o8 DR AMcdatawereadidad

pi ckup.23 is positioned nearly on the innernost periphery of disc 1,
traverse noiwra edcenange syioepped. Then noving for 240 nS in the outer
circunferential direction, optical pickup 23 is noved to position of about

3 mnutes of subygpder sidchedisct ¢ (sabd@ed, nher mAreandy idxpRaiadgnmyed to
access lead-in LINL of the first session. In this exanple, a short DA

tune of 20 pefondad 3o FegorgedntinFife 10! By IdViay optdceP RAN et 23i s
recorded in the segcond sgssi on, andbt her ef o};e Iead[gi, n region LI szof 15

Trarar g LPTIAS nsiantpst|gherge=tiisviion evide mrWNereloptisioce
pickup 23 is positioned nearly on the innermost periphery of
disc 1, traverse motor 24 is once stopped. Then moving for
240 mS in the outer circumferential direction, optical pickup
23 is moved to position of about 3 minutes of sub-code.

10 Next, to read TOC information, it is attempted to access
lead-in LIN1 of the first session.

in this example, a short CD-DA tune of 20 seconds is

recorded in the first session, and CD-ROM data is recorded

in the second session, and therefore lead-in region LIN2 of

15 second session is present at the position of about 3

minutes of sub-code. Therefore, since optical pickup 23 is

already positioned at second session lead-in LIN2 of disc 1,

the TOC information is read directly in this state without

executing 32 kicks operation in the inner circumferential

20 direction at step 32. However, what is read is the TOC

information of second session lead-in LIN2. Therefore, the

display device (not shown) shows the information of second

session, that is, part of TOC information (for example, total

number of tunes of 1, and total reproduction time of about

25 52 minutes).



al ready positioned at second session lead-in LIN2 of disc 1, the TCC
information is read directly in this state wi thout executing 32 kicks
operation in the inner circunferential 20 direction at step 32. However,
what is read is the TOC information of second session |ead-in LIN2.
Therefore, the display device (not shown}1shows the information of second
session, that is, part of TOC information (for exanple, total nunber of
tunes of 1, and total reproduction tine of about 25 52 mnutes). 11 Wen
the user manipulates to start reproduction by. pressing, for exanple, PLAY

key (not shown), Wihen tleer aher nm aapipsu ketes 6b sshats reproducition thy
referring to the stored TOC information. In this case, however, instead 5

of the interpaksdingt Sessi @xample,( CBLDAY, rkapy odisdt onshiowfP- R@Mgiat a
in the second session is started. SUVWWARY OF THE | NVENTI ON An obj ect of the

i nvention i getprgddgény hep baadtus emsnagts)rrecﬁrdduetims@s*crref@rrrmg to
mul ti-session disc, and reproduce the desired data correctly. It is other

obj ect of tthe istogeld O inebrmdtienacclesthieo chee i hotweeesi amdteard i n
in case of getting into lead-in region of other session than the first

sessi o 15 ghiheneein tathig e A0fixBPag 8 850 AT miveid (CDLDA), i e Bro HERItPEIHCHNT
apparatus for reproducing a nulti-session disc

CD-ROM data in the second session is started.

SUMMARY OF THE INVENTION
An object of the invention is to judge the lead-in

10 region of first session on a multi-session disc, and
reproduce the desired data correctly. It is other object of
the invention to retry the access to the first session lead-in
in case of getting into lead-in region of other session than
the first session.

16 The reproducing apparatus of the invention is a
reproducing apparatus for reproducing a multi-session disc
composed of a plurality of sessions, each session
comprising a lead-in region corresponding to the start
position of each program track stored in the multi-session

20 disc and recording index information including the
information of reproduction start time measured from the
disc innermost peripheral position, program region
recording program tracks storing contents to be reproduced,
and lead-out region, wherein said apparatus comprises an

25 optical pickup for reading out the table-of-contents



conposed of a plurality of sessions, each session conprising a |ead-in
region corresponding to the start position of each programtrack stored in
the nulti-session 20 disc and recording index information including the
information of reproduction start time neasured fromthe disc innernost
peri pheral position, programregion recd®ding programtracks storing
contents to be reproduced, and |ead-out region, wherein said apparatus
conprises an 25 optical pickup for reading out the table-of-contents 12
i nformation of specified session, and a session judging unit for judging
i f the | eadnformegtion off sipecifeedfsedsiensiandi 8 sessibaaiudgingguait of
the first session of the milti-session disc or not, on the basis of the
i nformati orffarf jubdgidg épriddridieiagh-ini meginol edethénsplecsifiadxs @asdonais on
being read out by the optical pickup. According to the configuration of
the inventitime hepad-in aad i TaC tihgf i nelt iss s sxordédthon multssessidame
optical pickup surpasses the recorded data portion of the first 10 session
and gets indisd eanr i matf, oohertlsessbasjst hef adbessintanmztioorreft ethéo t he
| ead-in of the first session by judging if it is the lead-in of the first
sessi 06 or meproduicdienotimel fintcha dest oimdeth elairad e i héo fimrastti o sie e iomg of
the nulti-session disc to be reproduced is extrenely small in 15 capacity,
the TCC i nfrrsadt oot pcessarptital piegkwplucti on
According to the configuration of the invention, upon
reading TOC information recorded on a disc, if the optical
pickup surpasses the recorded data portion of the first
10 session and gets into lead-in of other session, the access
can be corrected to the lead-in of the first session by
judging if it is the lead-in of the first session or not.
Therefore, if the recorded data in the first session of the
multi-session disc to be reproduced is extremely small in
15 capacity, the TOC information necessary for reproduction
can be read correctly. Since the TOC information can be
read correctly, problems of access failure do not occur
even in the case of reproduction of multi-session disc by
using inexpensive position detecting push switch or brush
20 type DC motor without speed control mechanism, so that an
inexpensive reproducing apparatus can be realized.
The session judging unit may judge that the lead-in
region of the specified session is the lead-in region of the
first session when the reproduction start time of the first

25 program track of the specified session is smaller than a



can be read correctly. Since the TOC information can be read correctly,
probl ens of access failure do not occur even in the case of reproduction
of multi-session disc by wusing inexpensive position detecting push switch
or brush 20 type DC notor w thout speed control nmechanism so that an

i nexpensive reproduci ng apparatus can be *®alized. The session judging unit
may judge that the lead-in region of the specified session is the |lead-in
region of the first session when the reproduction start tine of the first
25 programtrack of the specified session is snaller than a 13 specified
val ue. The spstifiegdudglung. unit may judge that the lead-in region of the
specified session is not the lead-in region of the first session when the

reproduction stafhéi sessfionhguddingtupitbgnay tjuaddgeothiahe theediefaddn
session is larger than a specified value. The apparatus may further
conprise anregtoss ofethiyg speidified sagsiog fdienopttinoal | ax dkivp regiadc asis
ot her session positioned at the inner periphery of the disc when the 10

session judgheg firdtt $eldgbsnt keiehhehlecadprodagtionoktahe tisweciofi alle
session is not the lead-in region of the first session. On the basis of

the acgess frytl proygraie Bexscofr eheyspedified Nee8e$6nors jladgigrgthain amy
further judge if the | ead-
specified value.

The apparatus may further comprise an access retry
unit for causing the optical pickup to access other session
positioned at the inner periphery of the disc when the

10 session judging unit judges that the lead-in region of the
specified session is not the l|ead-in region of the first
session.

On the basis of the access result by the access retry
unit, the session judging unit may further judge if the lead-

156 in region of the other session is the lead-in region of the
first session of the multi-session disc or not.

Further comprising an innermost peripheral position
detecting unit for detecting whether the optical pickup is
present at the innermost peripheral position of the disc or

20 not, the access retry unit may move the optical pickup into
the inner peripheral direction of the disc, and as a result of
detection by the innermost peripheral position detecting
unit, when the optical pickup is judged to be positioned at
the innermost periphery of the disc, the optical pickup may

25 be moved to the other session away from the innermost



15 in region of the other session is the lead-in region of the first
session of the nulti-session disc or not. Further conprising an innernost
peri pheral position detecting unit for detecting whether the optical
pickup is present at the innernost peripheral position of the disc or 20
not, the access retry unit nmay nove the &@tical pickup into the inner
peri pheral direction of the disc, and as a result of detection by the

i nnernost peripheral position detecting unit, when the optical pickup is
judged to be positioned at the innernost periphery of the disc, the
optical pi gkepipigrab gmesitbondof dhichdisthey aespecifiashyistamcihe i nner nost
14 peripheral position of the disc by a specified distance. The access
retry unit may dEheecasecddesnonetry dirdtannaygr atkietézskr othehenspeimdi ed
extent when noving the optical pickup repeatedly in the session of the

inner 5 pedijgtEaiyeoyrakialilgc fr&m Bh OESERICHie@N éxtdhiE WRSHM Neoving
Referring now to the acconpanyi ng drawi ngs, an enbodi nent of the present

i nvention ighégeaptidgH preckiepairepeddtdelywn File $eissionbl otk apimerof
di sc reproduci ng apparatus in an enbodi nent of the invention. Fig. 2A to
Fig. 28 arepgrpshafy @hqwiengigc_structure of inexpensive nechani sm

BRIEF DESCRIPTION OF THE DRAWINGS
Referring now to the accompanying drawings, an
embodiment of the present invention is described in detail
10 below.
Fig. 1 is a block diagram of disc reproducing
apparatus in an embodiment of the invention.
Fig. 2A to Fig. 2C are diagrams showing a structure of
inexpensive mechanism.
15 Fig. 3 shows a layout of a disc recorded in multiple
sessions.
Fig. 4 is a flowchart showing operation of disc
reproducing apparatus.
Fig. 5 is a flowchart showing operation of disc
20 reproducing apparatus.
Fig. 6 is a block diagram of a conventional disc
reproducing apparatus for reproducing a music CD-DA disc.
Fig. 7 shows a data layout of a disc recorded in a
single session.

25 Fig. 8 shows a structure of expensive mechanism for



15 Fig. 3 shows a layout of a disc recorded in multiple sessions. . Fig. 4
is a flowhart showi ng operation of disc reproducing apparatus. Fig. 5 is
a flowhart showi ng operation of disc 20 reproducing apparatus. Fig. 6 is
a. bl ock diagram of a conventional disc reproducing apparatus for
reproducing a nusic CD-DA disc. Fig. 7 $bows a data | ayout of a disc
recorded in a single session. 25 Fig. 8 shows a structure of expensive
mechani sm for 15 conventional disc reproducing apparatus. Fig. 9 is a

fl omchart showi ng operation of disc reproducing apparatus. Fig. 10 is a

fl owchart shonventoper=dtdisc ofe pdicstu cbh g epppdur@itng.appar at us. DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Referring now to the acconpanyi ng draw ngs,

an enbodi nent ofFidie & essntai nilemcloart s steswingedoipertianl of0 desow. In
t he draw ngs, constituent elenents having same functions are identified
wth same refgredaeingmapparattig. 1 is a block diagram of disc reproducing
apparatus 100 in an enbodi nent of the invention. Disc reproducing
apparatus 100 reprgdudes (gt aar dtowddtatn showing operation of disc

5 reproducing apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the accompanying drawings, an
embodiment of the present invention is described in detail

10 below. In the drawings, constituent elements having same
functions are identified with same reference numerals.

Fig. 1 is a block diagram of disc reproducing
apparatus 100 in an embodiment of the invention. Disc
reproducing apparatus 100 reproduces data recorded on a

15 loaded disc 1. Disc 1 is a multi-session disc having plural
sessions. The session is a recording unit composed of
three recording regions, that is, a lead-in region, a program
region, and a lead-out region. The program region of each
session stores program tracks containing contents data (for

20 example, music, video and/or data used in computer). Data
used in computer includes CD-ROM data such as MP3
format compressing music signals. The lead-in region
stores table-of-contents information (hereinafter referred to
as TOC information) as index information for specifying the

25 start position of the data (program track) recorded in the



15 loaded disc 1. Disc 1 is a nmulti-session disc having plural sessions.
The session is a recording unit conposed of three recording regions, that
is, alead-in region, a program region, and a | ead-out region. The program
region of each session stores programtracks containing contents data (for
20 exanple, nusic, video and/or data used&n conputer). Data used in
conputer includes CD-ROM data such as MP3 format conpressing nusic
signals. The lead-in region stores table-of-contents information
(hereinafter referred to as TOC information) as index information for

speci fying pnegiamtesgiposi tTlve datahetalddt @ qsitognars tsekifiedcbydédei n
the 16 programregion. The data start position is specified by the

i nformati onimform@todnctaforrepneductide tine din ortde namse r efir odddniasy from
the disc innernost periphery or froma certain reference point. In disc 1,

on the otherebaodiustibrs feode tméodiati dnneapabke plerspheriyyioy frben a
reproduction tinme when reproducing fromthe disc innernost periphery is

recorded regeraaiy. rédex@nepr pdintng lapdésat s dA0titanotiseechénd, hsub-
position corresponding to the reproduction start time fromthe disc

i nner nBst p@@ﬁeﬁufbﬂmiaabﬁd'@aghfbﬂelooﬂ'O@pienfiwmgi ain Yy repirod udtdon
sub-code information, and thereby can access a desired position. In this

TREn | eprodtIT TSI SPTOUEITE F0M 0 Wbyt 80 R ensifs on
recorded regularly. Disc reproducing apparatus 100 can
specify the position corresponding to the reproduction start
time from the disc innermost periphery indicated by the

10 TOC information by using the sub-code information, and
thereby can access a desired position. In this specification,
the term "time" refers to the reproduction start position
when reproduction is started from the innermost periphery
of the disc or from the reference point. The sub-code

15 information may include, not only the time, but also
additional information such as tune number, index, time,
and text. In this specification, in particular, the sub-code
information capable of identifying the time is utilized.

Disc reproducing apparatus 100 comprises a

20 reproducing unit 2, an innermost peripheral position
detecting unit 3, a control unit 4, a signal processing unit 5,
a sub-code detecting unit 6, a TOC information storage unit
7, a first session judging unit 8, a first session access retry
unit 9, a D/A converter 10, an audio signal amplifier 11,

25 and a speaker 12.



of the disc or fromthe reference point. The sub-code 15 infornation nmay
include, not only the tine, but also additional information such as tune
nunber, index, time, and text. In this specification, in particular, the
sub-code information capable of identifying the tine is utilized. D sc
reproduci ng apparatus 100 conprises a - 20 7reproducing unit 2, an innernost
peri pheral position detecting unit 3, a control unit 4, a signal
processing unit 5, a sub-code detecting unit 6, a TOC i nformation storage
unit 7, a first_session judging unit 8, a first session access retry unit
9, a D/ A convert®helo, camstitiienti grellemepmitisi i eof11,disxs amé prospeakey 12.
17 The constituent elenents of disc reproducing apparatus 100 are
expl ai ned bapparaters d@i ageuakplained beddad wR épaodiusting twnite2 is
reproduced, and conprises nechanical units such as a pickup for
r epr oduci nglaadedatwith ofa ttiess¢ oddetb dbsc depradidded enbeodd neotmprises
reproducing unit 2 is realized by a nmechani sm (i nexpensive nechani sm
shown i n Fi mec&hathheai nengansineh rees hanp ok eppfary s eprodweipgnkth eedatish
switch for detecting position (innernost peripheral position detecting
swi tch520) ohittie iloddededi®oo 10 dnl Yhidheamdo diphiecd!, pe pkoduciagenget22 is
| ocated nearly in the innernost peripheral area. |nnernost peripheral
position deRedsi nealizech By ia aerddmridsmo ((nexpénsivé 4mechanism)
shown in Fig. 2. The inexpensive mechanism employs an
inexpensive push switch for detecting position (innermost
peripheral position detecting switch 20) which is turned on
10 only when an optical pickup traverse 22 is located nearly in
the innermost peripheral area. Innermost peripheral
position detecting switch 20 is connected to control unit 4
(Fig. 1) as innermost peripheral position detecting unit 3
(Fig. 1). In this inexpensive mechanism, instead of the
15 expensive linear motor, a brush type DC motor without
speed control mechanism of same type as used in a cheap
plastic model is used as traverse motor 24.
Disc 1 is put on a turntable 21, and is driven by a
spindle motor 25 shown in (¢) in Fig. 2. An optical pickup
20 23 is incorporated in optical pickup traverse 22. That is,
when optical pickup traverse 22 is moved, optical pickup 23
is also moved. When traverse motor 24 rotates, a traverse
feed gear shaft 26 rotates, and optical pickup traverse 22 is
guided by a slide shaft 27, and moves in a very tight state.

25 By such basic operation, reproducing unit 2 (Fig. 1)



(Fig. 1) as innernost peripheral position detecting unit 3 (Fig. 1). In
this inexpensive nechanism instead of the 15 expensive |inear notor, a
brush type DC notor without speed control mechani smof sanme type as used
in a cheap plastic nodel is used as traverse notor 24. Disc 1 is put on a
turntable 21, and is driven by a spindld&mwotor 25 shown in (c) in Fig. 2.
An optical pickup 20 23 is incorporated in optical pickup traverse 22.
That is, when optical pickup traverse 22 is noved, optical pickup 23 is

al so noved. Wen traverse notor 24 rotates, a traverse feed gear shaft 26
rotates, andeomiatds @ glepradacticr 2ynal uiregpprdguainbi teesdaita »f, and
noves in a very tight state. 25 By such basic operation, reproducing unit 2
(Fig. 1) 18thyenéoaded adispr tducHieamigi, ghee p bgduertiodlcdioge € heotlatree ah  t he
| oaded disc 1. Herein, "reproduction” does not nean reconposition of data
into a stateetonhpoditiori lof dateeimtad &l sthyet e bsatiremily i appeacsatedf et ch
data recorded on disc 1 5 on the basis of the pit information or the |ike

of disc 1. piynhRemusemebiythér aheposs tticofietehediatag remidrdbdedacdisthe
i nner nost peripheral position of disc 1, and sends the result of

det ect Bon tencaiid obadnst of. tFegpat Mfaenaitiwn uoirt theddipdubdt eidsthe
reproduction 10 signal fromreproducing unit 2 as digital reproduction
data signalpn¥hemotbepeepsheral i positioh sdgtattirsg aunitsi3 detacts the
innermost peripheral position of disc 1, and sends the

result of detection to control unit 4.
Signal processing unit & demodulates the reproduction
10 signal from reproducing unit 2 as digital reproduction data
signal. When the reproduction data signal is a music data
signal, D/A converter 10 decodes the digital reproduction
signal from reproducing unit into an analog music signal.
Audio signal amplifier 11 amplifies the analog music signal
15 converted by the D/A converter 10 into a sufficiently large
electrical signal, and delivers through speaker 12. When
the reproduction data signal is other than music data signal,
image or the like is displayed according to the signal, or
sent into a memory of computer or the like as data to be

20 used in computer.

Control unit 4 control general operation of disc
reproducing apparatus 100. Explaining the operation in
access time, control unit 4 reads out TOC information from
signal processing unit 5, and stores in TOC information

25 storage unit 7 (so-called random access memory or RAM).



sigrnal, D/A converter 10 decodes the digital reproduction signal from
reproducing unit into an analog nusic signal. Audio signal anplifier 11
anplifies the anal og nusic signal 15 converted by the D/A converter 10 into
a.sufficiently large electrical signal, and delivers through speaker 12.
Wien the reproduction data signal is otH& than nusic data signal, image
or the like is displayed according to the signal, or sent into a nenory of
conputer or the like as data to be 20 used in conputer. Control unit 4
control general operation of disc reproducing apparatus 100. Expl ai ni ng
the operatidsing thorestotéde T @CGntindloromatioh rezalntoolt T ihftetchésn
from signal processing unit 5, and stores in TOC information 25 storage
unit 7 (so-tiahéednfardoatimrceshowimgy the RAUne 19fUsting ttrack oted HEC

i nformation, control unit 4 fetches time information showing the tinme of

the track toepeodugmadduckd. abcessetset datdataf dhe ténmte nimd i teed eply by
the tinme information, the sub-code information recorded on 5 disc 1 is
utilized. Speeifincal inforenatican, thid subeaddet inferpimatiode recforded ion at
the present position of optical pickup 23 (Fig. 2 (a)), and conpares tinme
to indbcatedidby 1le atidizedde Spéoifiatilbn sodhtromumit 4ndégadisethbystibe tine

information. If tinme to <tinme tb, control unit 4 noves 10 optical pickup
23 to outerceidée-informatiom &t tihe pbeseditt pdsition of optical pickup
23 (Fig. 2 (a)), and compares time ta indicated by the sub-
code information and time tb indicated by the time
information. If time ta < time tb, control unit 4 moves
10 optical pickup 23 to outer side. If time ta > time tb, control
unit 4 moves optical pickup 23 to inner side. By repeating
this operation, when reaching the state of time ta = time tb,
this position is the reproduction start position. Control unit
4 reads out the data at this position. These operations are
15 executed according to the process of the program stored in
control unit 4. Operation of control unit 4 is realized by
using so-called microcomputer.
First session judging unit 8 judges whether the lead-in
region reached by access operation is the lead-in region of
20 the beginning session (first session) of the disc or not.
Specifically, depending on whether the reproduction start
time of the first program track in that session indicated by
the TOC information in the lead-in region reached by the

access operation is within a specified value or not, it is

25 judged whether the pertinent lead-in region is the lead-in



unit” 4 noves optical pickup 23 to inner side. By repeating this operation,
Wwhen reaching the state of tine to =tine tb, this positionis the
reproduction start position. Control unit 4 reads out the data at this
position. These operations are 15 executed according to the process of the
program'stored in control unit 4. QperaZPon of control unit 4 is realized
by using so-called mcroconputer. First session judging unit 8 judges

whet her the lead-in region reached by access operation is the lead-in
region of 20 the beginning session (first session) of the disc or not.
Speci fi cal Inggidapefding begihaingr sessioaplbidgsttseassen)tof theedssct @k
first programtrack in that session indicated by the TOC information in
the | ead-i motgi dihe d¢agrecifbgdt naluadciesd openwate om ithisispesiticaléenti ed
value or not, it is 25 judged whether the pertinent lead-in region is the

| ead-i n 20 WHge nnfiokttdesbeégnnjudgisgsandh § fjudgesetisabrbhisf regéodi $8 or
not. The "specified value" is 1 mnute in this specification. Wen first
sessi on j udgbbgthei tie@ididgaeditat olfi $heediiost | sessoont héinstadseé sisi@gi on
of the first session, first session 5 access retry unit 9 .noves the :
opticab pickopeagairetry UMt Bnneowsst ther igyptical piskuippragéinhto dilse. The
subsequent noving tinme of the optical pickup in the direction of the
outer periphaigrino sthpwdphlera plwitontofretheadisdie Tioei sgbtsepuentt he

first access operation, and the optical

moving time of the optical pickup in the direction of the
outer periphery is changed to a shorter time than the
moving time of the first access operation, and the optical
10 pickup is moved again, aiming at the first session, and the
access operation is repeated. On the other hand, when
first session judging unit 8 judges that this region is the
Iea.d-in region of the first session, control unit 4 has the
optical pickup continuing the access to the region to read

156 out data.
Operation of disc reproducing apparatus 100 (Fig. 1)
is explained. Disc reproducing apparatus 100 (Fig. 1)
reproduces a disc (for example, CD-EXTRA) having a data
layout as shown in Fig. 3. Fig. 3 shows a data layout of a
20 disc recorded in multiple sessions. In this example, a short
20-second CD-DA data tune is recorded in the first session,
and CD-ROM data is recorded in a second session. As
clear from the diagram, TOC information 1 about CD-DA

data of track 1 is recorded in lead-in region 1 (LIN1), and

25 TOC information 2 about CD-ROM data of track 2 is



10 pickup is noved again, aimng at the first session, and the access
operation is repeated. On the other hand, when first session judging unit
8 judges that this region is the lead-in region of the first session,
control unit 4 has the optical pickup continuing the access to the region
to read ~ 15 out data. Qperation of disc 2broducing apparatus 100 (Fig. 1)
I s explained. Disc reproduci ng apparatus 100 (Fig. 1) reproduces a disc
(for exanple, CDEXTRA) having a data |ayout as shown in Fig. 3. Fig. 3
shows a data | ayout of a 20 disc recorded in nultiple sessions. In this
exanpl e, a s@oprdezxD-ipetead-OD- DAgiana2t (héNi29.r eEogdetl andt Fégfi bsare
session, and CD-ROM data is recorded in a second session. As clear from
t he di agr anfloMChiatiter shbvoimg ggpecatio ¥ diacareprodaoking isppacatdsed in
| ead-in region 1 (LINL ), and 25 TCC i nformati on 2 about CD ROM data of
track 2 is 200 dEagdetl) i nRefatringr tgibig2 4,LiMien &igc % imndlo&idgd,5Lldre
fl owcharts show ng operation of disc reproducing apparatus 100 (Fig. 1).
Referring tackiess 4etilyeflagysis Icliesardexhdad,0 Las ficsésdatat iryitiabgatson
cleared to 0 as first data initialization 5 operation (step 20). Detail of
LI accéss reperdtien istegpxpldi)ned Detail \WerL Ui acckss Ireacgdflag tibe

| nexpensi ve nechani sm shown in Fig. 2, the position of optical pickup 23

cannot be explained below.

When disc 1 is loaded, in the inexpensive mechanism

shown in Fig. 2, the position of optical pickup 23 cannot be

always recognized. Accordingly, control unit 4 (Fig. 1)

10 firstly drives traverse motor 24 of the inexpensive

mechanism, and moves optical pickup traverse 22 in the

direction of inner periphery (step 22). As a result, optical

pickup traverse 22 (Fig. 2) is positioned nearly on the

innermost periphery of disc 1. When optical pickup 23 (Fig.

15 2) nearly comes to the inner periphery of the disc 1,

innermost peripheral position detecting switch 20 is turned

on, and it is detected (step 23). As a result, control unit 4

(Fig. 6) stops traverse motor 24 (step 24), and it is judged .

whether the LI access retry flag is 1 or not (step 25). In

20 the initial operation, the LI access retry flag is 0. Hence,

the timer for determining the driving time of traverse motor

24 is set at 240 mS (step 26). The operation at step 21 is
described later.

Referring next to Fig. 5, traverse motor 24 is driven in

25 reverse direction (in the direction of outer periphery) (step



al ways recogni zed. Accordingly, control unit 4 (Fig. 1) 10 firstly drives
traverse notor 24 of the inexpensive nechanism and noves optical pickup
traverse 22+in the direction of inner periphery (step 22). As a result,
aptical pickup traverse 22 (Fig. 2) is positioned nearly on the innernost
periphery of disc 1. Wen optical pickup 23 (Fig. 15 2) nearly conmes to the
I nner periphery of the disc 1, innernost peripheral position detecting
switch 20 is turned on, and it is detected (step 23). As a result, control
unit 4 (Fig._6) stops traverse notor 24 (step 24), and it is jud ed

whet her the%Ji) acedsging sulra@;asglmgoerrm)ot t(fsez dhmes) durratzgnt e (iTnirti al
operation, the LI access retry f Is 0. Hence, the tinmer for determning
the driving240em& inrtvis %néﬁtdjrmem |f§fs@9t§fmm®n98“0§tdpl\Z@)Q time
operation at step 21 is described later. Referring next to Fi 5,
traverse notodr averseiveaton 2% r(éW@pseZG)recﬁunmt(usnumesanngctyeh of
outer periphery) (step 22 27). Judging if surpassing or not the tiner
duration T (Taverg40 m®tion t24 sisntodiemnt) riton udatsiyni nilfig sture als $ i gg
time of traverse notor 24 (step 28), if not surpassing yet, traverse

mot or B i s tdaveasecomotoudblip. st ppegpdsdiepg 2 H).t rAseaseesulgr ophical
stopped (step 29). As a result, optical pickup 23 could be noved to an
outer circudiekapi 43 posiltd obeat Mmewed ftoman autersi circumifelreadiah LI N

of disc 1.

position at least from start position of lead-in LIN of disc 1.
In disc reproducing apparatus 100 (Fig. 1), when set at T =
240 mS, the position is moved from the end point of lead-in
10 LIN at ordinary temperature to a position of about 3 minutes
of the time indicated by sub-code information. When
optical pickup 23 is moved to the position, it is required to
access lead-in LIN in order to read TOC information next
time. Reading again the sub-code information (step 30), it
16 is judged whether the present position is within lead-in

region or not (step 31).
As shown in Fig. 3, a short 20-second CD-DA data
tune is recorded in the first session of this disc, and CD-
ROM data is recorded in the second session. Therefore, at
20 the position of about 3 minutes of sub-code information,
lead-in region 2 (LIN2) of second session is present. At
the present, since optical pickup 23 is positioned in lead-in
region 2 (LIN2) of the second session, reading of TOC
information (TOC2) of lead-in region 2 (LIN2) of the second

25 session is started (step 33), and reading is completed (step



I n disc reproduci ng apparatus 100 (Fig. 1), when set at T = 240 nS, the
position is noved fromthe end point of lead-in 10 LIN at ordinary
tenperature*to a position of about 3 mnutes of the tinme indicated by
sub-code i nformation. When optical pickup 23 is noved to the position, it
is required to access lead-in LINin or@&3 to read TOC i nformati on next

ti me. Reading again the sub-code information (step 30), it 15 is judged
whet her the present position is within |ead-in region or not (step 31). As
shown in Fig. 3, a short 20-second CD-DA data tune is recorded in the
first sessi 8d)of Thiad th,sopamatiGh oROW alkireg i 32r ktok sleid inDt lexseubad
session. Therefore, at 20 the position of about 3 m nutes of sub-code

i nformati onin theadiiire ct smn omf 2naleirN@eriop heegoat! stegsid3dh is present. At the
present, since optical pickup 23 is positioned in lead-in region 2 (LIN2)
of the second se€dptrolr eadtng (FigiOT) defterctst SANARTOCEN Of (begdnniingegi on
2 (LIN2) of the second 25 session is started (step 33), and reading is

conpl eted (pregyrain3tacKhaumberopdr tiheoseafsivak) g 3IAekisdkssicn nfrtom
executed in the direction of inner periphery at step 32. Control unit 4

(Fig. B detret 5eFdRT 0RO irnfeginmatitch pPTaCan t aack detbetsofthehestdgsi on)
of the session from 5 the read TOC information (TOC2), and detects the
start positpesiefohhefbegenbewiniidak (racp Gep AB53. real ta afesult of
detection, control unit 4 (Fig. 1) judges whether the track
start time is within 1 minute or not from initial reproduction
of the disc (s'tep 36). If within 1 minute, the read TOC
10 information is judged to be the information of lead-in of the
first session (step 36). In this example, the accessed
session is a second session, and the value of 2 minutes
and 45 seconds is obtained for its lead-in region 2 (LIN2),
and hence it is judged that the start time is not within 1
15 minute (step 36). That is, it is not judged to be the first
ses.sion. This limit of "within 1 minute" is determined
because the second session does not exist at position of
the time of about 1 minute in the format of multi-session
disc. Later, 1 is set in the Ll access retry flag (step 37),
20 and the process returns to step 22 (Fig. 4).

Referring again to Fig. 4, control unit 4 (Fig. 1) drives
traverse motor 24 to move optical pickup traverse 22 in the
direction of inner periphery (step 22), and optical pickup
traverse 22 is positioned nearly on the innermost periphery

25 of disc 1. When the optical pickup comes nearly to the



detection, control unit 4 (Fig. 1) judges whether the track start tine is
Within 1l mnute or not frominitial reproduction of the disc (step 36). If
within 1 mnute, the read TOC 10 information is judged to be the
innformation of lead-in of the first session (step 36). In this exanple,
the accessed session is a second sessio@4and the value of 2 mnutes and
45 seconds is obtained for its lead-in region 2 (LIN2), and hence it is
judged that the start tinme is not within 1 15 mnute (step 36). That is, it
is not judged to be the first session. This [imt of "wthin 1 mnute" is
det er mi ned ireeamsest hp esdpdrarsessfi othéoediaoct exnrsermio gtospeiropheralt he
time of about 1 mnute in the format of nulti-session disc. Later, 1 is

set in the plsiticass detterotihigagswstep B0 , is 20uanddt henpr oc\d&izenetitir is to
step 22 (Fig. 4). Referring again to Fig. 4, control unit 4 (Fig. 1) drives
traverse noHetedteld twat pmisitdnpiddtgrtingveswetc? 20 t he tdrmedtion of

I nner periphery (step 22), and optical pickup traverse 22 is positioned
nearly on t{gtépneB)Dsiravaigdhenptds 24 ds sstdppdkierfstbee Qut)i, cahdpitksp
cones nearly to the 24 innernost periphery of the disc, innernost

peri pheral jpagied aphdehesting Ishiatode $9 rietryuflagdisn oMevot (step 218)ect ed
that position detecting swtch 20 is turned on (step 23), traverse notor
24 is stopped (sipaptRé) pravseht, itheb L ludaark sbetdiaty tfheglis atcesadr ¢hey

flag is 1 or not (step 25).

timer for determining the driving time of traverse motor 24
is set at 180 mS (step 21). Referring again to Fig. 5,
traverse motor 24 is driven in reverse direction (in the
10 direction of outer periphery) (step 27). Judging if
surpassing or not the timer duration T (180 mS in this case)
for determining the driving time of traverse motor 24 (step
28), if not surpassed yet, traverse motor 24 is driven
continuously. |If surpassed, traverse motor 24 is stopped
15 (step 29). As a result, optical pickup 23 is moved to an
outer circumferential position at least from start position of

lead-in LIN of session 1.
‘In the embodiment, when traverse motor 24 is driven
for 180 m$S, optical pickup 23 is moved to a position
20 corresponding to about 1 minute before of sub-code. By
the move of optical pickup 23, since optical pickup 23 is
positioned in a session before (at inner side) of lead-in
region 2 (LIN2) of the second session of disc 1, operation

of making 32 kicks is executed in the direction of inner

25 periphery (step 32), and reading of TOC information 1 is



At the present, the LI access retry flagis 1, and the tiner for
determining the driving tine of traverse notor 24 is set at 180 nS (step
21). Referring again to Fig. 5, traverse notor 24 is driven in reverse
direction (in the 10 direction of outer periphery) (step 27). Judging if
surpassing or not the tiner duration T (IB® nSin this case) for
determning the driving tine of traverse notor 24 (step 28), if not
surpassed yet, traverse notor 24 is driven continuously. If surpassed,
traverse notor 24 is stopped 15 (step 29). As a result, optical pickup 23
is moved tocampdeted biyr aodeseimgathpose adein ategeant 1f (biNst)araf pbei tion
of lead-in LIN of session 1. In the enbodi nent, when traverse notor 24 is
driven for fiii&} gBssiphi.cal pickup 23 is noved to a position 20
correspondi ng to about 1 m nute before of sub-code. By the nove of optical

pi ckup 23, since @phitesl whikup 3Figs 1Posdeteoes ISTAREsSSINO beforthe at
i nner side) of lead-in region 2 (LIN2) of the second session of disc 1,

operation Qfe @idMFrosn KiHks dad EROTItied oirm & tio rli(TE®Ci 1)) ahd were s
peri phery (step 32), and reading of TOC information 1 is 25 conpleted by

(Ero 0 PTG (Snd srareamio atan ! ¢
(TOCL), and dgfiRst 8f the TNO (step 35). As a resuit of detection,
control unit 4 (Fig. 1) judges whether the reproduction start
time of the track is within 1 minute or not from initial
reproduction of the disc (step 36). If within 1 minute, the
10 read TOC information is judged to be the information of
lead-in of the first session (step 36). In this example, the
actually accessed session is the TOC information (TOC1) of
lead-in region of first session, and the value of 0 minute
and 2 seconds is obtained for the start time of the
15 beginning track (TNO1), and hence the start time is judged
to be within 1 minute (step 36). That is, it is accurately
judged to be the first session. A display device (not
shown) shows the information of the first session (total
number of tunes: 1, total reproduction time: 20 seconds)
20 which is part of TOC informa.tion 1.

When the user manipulates to start reproduction by
pressing PLAY key (not shown) or the like, disc reproducing
apparatus 60 refers to the stored TOC information 1, and
investigates the start time of a designated tune, and

25 accesses correctly the position corresponding to the time,



5 tHe start tinme corresponding to the start absol ute address val ue of the
TNO (step 35). As a result of detection, control unit 4 (Fig. 1) judges
whet her the-reproduction start time of the track is within 1 mnute or not
frominitial reproduction of the disc (step 36). If within 1 mnute, the

10 read TOC information is judged to be t2@8 information of lead-in of the
first session (step 36). In this exanple, the actually accessed session is
the TOC i nformation (TOCl) of Ilead-in region of first session, and the
value of O mnute and 2 seconds is obtained for the start tinme of the 15

begi nni ng t tpekebiNStayts awpiredaetidre, start tine is judged to be within 1
mnute (step 36). That is, it is accurately judged to be the first

session. A displ s devépe $80t exphawnpdshabvdvdie iSTARMtiDN@f dhethier st
session (total nunber of tunes: 1, total reproduction tinme: 20 seconds)

20 which issediod EOdatdetadmtbanthe Wesist lf yher imformatdbes iho thieart
reproduction by pressing PLAY key (not shown) or the |ike, disc

reproduci ng |egpRaratasd ol refjadyd @ whethlear edid @R d neardwhi of the dindst
i nvestigates the start tinme of a designated tune, and 25 accesses correctly .

the pog ti oy Ldd i RONH Y blyo s'dWirig ITe. e dthatelim stef ithe aINOIwHows At
step 36 expl ai ned above, START TNO of the session is detected on the basis
of the inforggdé8nibh Wewithin 1 minute from start of reproduction of
the disc or not. But this value is arbitrary, as far as it is
between 3 seconds or more and less than 2 minutes and 35
seconds.
10 The invention comprises first session judging unit 8
for judging whether lead-in region of first session or not.
However, by detecting the START TNO of the session on
the basis of the information in the lead-in, if the start time
of TNO is more than a certain value (for example, 4
15 seconds), it may be judged to be information of lead-in
after the second session, so that that the access may be
retried on lead-in of the first session.
In the specification, the driving time of the traverse
motor for retry on the lead-in of the first session is
20 explained as 240 mS and 180 mS only. But these values
may be freely selected depending on the mechanism, and
the number of times of retry may be set at a desired value.
For example, when retrying repeatedly, by gradually

decreasing the driving time, for example, 240 mS, 180 mS,

25 150 mS, 120 mS, the moving distance of the optical pickup



lead-in, and it is judged whether it is the lead-in of the first 5 session
or not by seeing if the start tinme of the TNO shows a position of within 1
mnute fromstart of reproduction of the disc or not. But this value is
arbitrary, as far as it is between 3 seconds or nore and | ess than 2

m nutes and 35 seconds. 10 The inventi o@7conprises first session judging
unit 8 for judging whether lead-in region of first session or not.

However, by detecting the START TNO of the session on the basis of the
information in the lead-in, if the start time of TNOis nore than a
certain valecen(ber atsanpbered sed graddally.it may be judged to be
information of lead-in after the second session, so that that the access
may be retried on lead-in of the first session. In the specification, the
driving tinme of the traverse notor for retry on the lead-in of the first
session is 20 explained as 240 nS and 180 nS only. But these val ues nmay be
freely sel ected depending on the nechanism and the nunber of tines of
retry may be set at a desired value. For exanple, when retrying
repeatedly, by gradually decreasing the driving tine, for exanple, 240 nf,
180 nf5, 25 150 n5, 120 nB, the noving distance of the optical pickup 27 can
be al so decreased gradual ly. 28



CLAI'MS 1. A reproducing apparatus for reproducing a multi session disc
conposed of a plurality of sessions, each session conprising a |lead-in
region corresponding to the 5 start position of each programtrack stored
i.n the nmulti session disc and recording index information including the

i nformation of reproduction start tinme nEa8ured fromthe disc innernost
peri pheral position, programregion recording programtracks storing
contents to be reproduced, 10 and |ead-out region, conprising: an optical
pi ckup for reading out the index information of specified session, and a
session judging unit for judging if tCLABAG i n region of the specified
session is the lead-in region of the first 15 session of the nulti-session
disc or not, on tthe kasieppddulenignfappatratnsofot heepepdadiiatg can i unki-
included in the index information being read out by the optical pickup. 2.

The reprodudidysianpadates cempeised tof chaiphuraliwheoti s s oressi each
judging unit judges that the lead-in 20 region of the specified session is

the | ead-ingegéion okomgrising #ebsadnimheagidn cnredéhdingt dot thegre of
the first programtrack of the specified session is smaller than a

TRErl e S BT D AssoptoB L4 0K, BT o e S
session disc and recording index information including the
information of reproduction start time measured from the
disc innermost peripheral position, program region
recording program tracks storing contents to be reproduced,

10 and lead-out region, comprising:
an optical pickup for reading out the index information
of specified session, and
a session judging unit for judging if the lead-in region
of the specified session is the lead-in region of the first
15 session of the multi-session disc or not, on the basis of the
information of the reproduction time included in the index
information being read out by the optical pickup.
2. The reproducing apparatus according to claim 1,
wherein the session judging unit judges that the lead-in
20 region of the specified session is the lead-in region of the
first session when the reproduction start time of the first
program track of the specified session is smaller than a
specified value.

3. The reproducing apparatus according to claim 1,

25 wherein the session judging unit judges that the lead-in



29 region of the specified session is not the lead-in region of the first
session when the reproduction start tinme of the first programtrack of the
specified session is larger than a specified value. 5 4. The reproducing
apparatus according to claim3, further conprising an access retry unit
for having the optical pickup accessing2®& her session positioned at the

I nner periphery of the disc when the session judging unit judges that the
| ead-in region of the specified sessionis 10 not the |ead-in region of
the first session. 5. The reproduci ng apparatus according to claim4,
wher ei n t her sgbsh oof | tidgi syecifie d weaswiron ldgewt thehdebekdn regieni ofi of
the other session is the lead-in region of the first session of the

mul ti - sessi {e df g tos ewsio ronwiheen bélses repFoafu ¢ tieracetsrt rtésug tobythée
access retry unit. 6. The reproduci ng apparatus according to claim4,
wher ei n t hefipptigpd g paakupatkr biieth e ospeicétie dars e swimust |apger ptreanl a
position detecting unit for detecting whether the optical pickup is

present at éb%dif‘f@d ngltyger i pheral 20 position of the disc or not, and
the access retry unit noves the optical pickup to the other session away

o 82 et oA PO one e phrbtiesnmingpes, Hatnocs o
the disc anfyrther comprising an access retry unit for having the
optical pickup accessing other session positioned at the
inner periphery of the disc when the session judging unit
judges that the lead-in region of the specified session is

10 not the lead-in region of the first session.

5. The reproducing apparatus according to claim 4,
wherein the session judging unit further judges if the lead-
in region of the other session is the lead-in region of the
first session of the multi-session disc or not, on the basis

16 of the access result by the access retry unit.

6. The reproducing apparatus according to claim 4,
wherein the optical pickup further comprises an innermost
peripheral position detecting unit for detecting whether the
optical pickup is present at the innermost peripheral

20 position of the disc or not, and

the access retry unit moves the optical pickup to the
other session away from the innermost peripheral positicn
of the disc by a specified distance when the optical pickup

is moved into the inner peripheral direction of the disc and

25 judged to be positioned at the innermost periphery of the



25 judged to be positioned at the innernobst periphery of the 30 disc, as a
result of detection by the innernost peripheral position detecting unit.
7. The reproduci ng apparatus according to claim?7, wherein the access
retry unit decreases the noving 5 distance gradually fromthe specified
extent when noving the optical pickup re@éatedly in the session of the

i nner periphery of the disc.
disc, as a result of detection by the innermost peripheral
position detecting unit.
7. The reproducing apparatus according to claim 7,
wherein the access retry unit decreases the moving
5 distance gradually from the specified extent when moving
the optical pickup repeatedly in the session of the inner

periphery of the disc.



